SUMMARY Ocular manifestations resulting from Rift Valley fever (RVF) virus infection were studied during an extensive RVF epidemic in Egypt during 1977. Colour photography and fluorescein angiography of 7 serologically diagnosed patients showed the commonest manifestations to be macular, paramacular, and/or extramacular retinal lesions, often occurring bilaterally. Haemorrhage and oedema were frequently associated with the lesions, and vasculitis, retinitis, and vascular occlusion were also observed. Patients were monitored during a 6-month convalescence, and, though resorption of the lesions occurred, approximately half the patients experienced permanent loss of visual acuity. Ocular disease was one form of the clinical spectrum of RVF; acute febrile, encephalitic, and fatal haemorrhagic RVF illnesses were also observed during the epidemic.
Rift Valley fever (RVF) is an arthropod-borne viral disease primarily affecting domestic animals with occasional involvement of man. ' Before 1975 RVF in man was described as a mild, dengue-like, febrile illness.2-However, a report by Van Table 2 , while only these 2 patients had a 4-fold increase in antibody titre during the observation period, all patients had greatly elevated HI and CF antibody titres to RVF virus.
In an area where RVF is endemic, the presence of antibodies to RVF virus in a single blood sample need not represent a response to a recent febrile illness. However, a retrospective serological survey of more than 700 blood samples collected before 1977 from people living in the Nile Delta was negative for antibodies to RVF virus, thus indicating the disease was not endemic in Egypt before the 1977 outbreak. Therefore, our patients from whom only 1 blood sample was obtained were assumed to have had an RVF virus infection just before their visit to our clinic since they: (a) had substantially raised RVF virus HI and CF antibody titres; (b) were geographically from the epidemic area; and (c) were seen during the epidemic period. Addi- (Fig. 1) was a 50-year-old male whose macular lesion represented the type most frequently encountered (in both severe and milder forms) during the epi- Fig. 1 (b) Examination of case I after 6 weeks shows partial resorption of haemorrhage, resolution of oedema, and partial resolution of lesion demic. The patient was seen 10 days after the onset of fever. Vision was reduced to counting fingers at 0-5 m, and the ocular examination revealed an extensive retinal lesion that could be seen through a vitreous haze. The lesion was roughly triangular, with the apex toward the optic disc, and retinal oedema and haemorrhages were present. The vitreous turbidity increased progressively over the next few weeks, and was associated with aqueous flare and fine keratic precipitates. Subsequent examinations at 3-week intervals showed marked resorption of the lesion (Fig. 1 b) , and only a macular scar remained 6 months later. No visual improvement occurred throughout the 6 month period.
Case 2 (Fig. 2) was a 26-year-old male who had a retinal lesion of a milder form consisting of oval, paramacular, exudate-like lesions associated with macular oedema, but without retinal haemorrhages. Nearly complete resorption occurred during the next 6 months with only a small paramacular scar remaining (Fig. 2d) . Macular oedema completely resolved, and visual acuity improved from 3/60 at the initial examination to 6/9 after 6 months. The media were clear throughout the 6-month period. In the acute phase fluorescein angiography showed choroidal fluorescence to be obscured in the area I Figure 2b shows evidence of delayed peripapillary choroidal filling in the arteriovenous phase. Fluorescein angiography after 6 months showed a window defect at the paramacular scar and a residual delay in peripapillary choroidal filling (Fig. 2e) .
Case 3 (Table 1) was a 51-year-old male with somewhat milder, paramacular, exudate-like lesions which completely resolved within 6 weeks.
Case 4 (Table 1) was a 52-year-old male with bilateral, paramacular, exudate-like lesions. Bilateral lesions were observed in the majority of cases seen during the epidemic.
Vasculitis and vascular occlusion. Evidence of vasculitis in the vicinity of the lesion can be seen in the fluorograms of case 2 (Fig. 2c) . Additionally case 5 (Fig. 3) was a 53-year-old male with vasculitis which was not apparent on colour photography but was revealed with fluorescein angiography. Scattered macular, paramacular, and peripapillary exudate-like lesions were observed at initial examination. Some haemorrhages were also evident. The macular area was involved in the right eye (visual acuity 1/60), and the left eye had lesions bordering but not directly involving the macula (visual acuity 6/9). Fluorescein angiography revealed several minute vessels, particularly in the left eye passing from the disc toward the macula, from which dye leakage appeared to indicate vessel damage (Fig. 3c) . Visual acuity improved to 6/36 during 6 months of convalescence. Case 6 (Fig. 4) was a 52-year-old male who displayed extensive, bilateral, exudate-like lesions and haemorrhages at the posterior pole, with associated sheathing of vessels in an area near the left fundus. Fluorescein angiography showed evidence of widespread vasculitis and vascular occlusion (Figs. 4b and c) associated with extensive leakage in the late phase of the angiograms (Fig. 4d) . Examination after Case 7 (Fig. 5) was a 55-year-old diabetic male who lost vision in both eyes after recovery from a 1 -week episode of fever. Initial examination revealed extensive macular and paramacular exudate-like lesions with haemorrhages in both fundi. The retinal vessels of both eyes appeared sheathed. Fluorescein angiograms showed obscuration of the background fluorescence in the area of the lesions. In both eyes the vessels at the optic disc and macula appeared extensively damaged (Fig. 5) .
Uveitis. A marked vitreous haze associated with aqueous flare and fine keratic precipitates was present in cases 1 and 7. However, there was no evidence of uveitis in the other 5 patients in the study group, and few cases of uveitis were seen among the larger number of suspected RVF cases encountered during the epidemic. Clearing occurred slowly in these 2 cases, but no synechiae developed. The present study further establishes that macular exudate-like lesions are indeed a complication of infection with RVF virus. However, unlike previous reports, bilateral lesions were frequently encountered among the patients seen during the epidemic, and in addition to macular lesions paramacular and extramacular lesions were also frequently observed.
The presence of vasculitis as well as retinitis most probably results in the development of the lesions. The severity of the lesions appeared to be related to the size and number of vessels affected. In cases of milder macular and paramacular lesions the minute vessels were involved. In the more severe cases retinitis, extensive vasculitis in larger vessels, and vascular occlusion probably contributed to the lesion. The delayed peripapillary choroidal filling observed in cases 2 (Fig. 2b) and 5 (Fig. 3b) during the arteriovenous phase may indicate choroidal involvement (other cases not included in this study appeared to show this more obviously, both in the peripapillary and macular area).
During the epidemic period we examined approximately 80 patients from the outbreak area with what clinically appeared to be RVF retinitis. Cultural factors prevented collection of serum from each person, and usually only males sought medical assistance. However, a total of 22 patients were examined serologically, and each had raised HI and CF antibody titres to RVF. We are continuing to monitor many of these patients, and approximately 40-50% have permanent loss of visual acuity following the resorption of lesions.
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